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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed 8/26/2008 have been fully considered but they are 
not persuasive. 

Applicant argues that the real time orientation calculation done in Stephen does 
not disclose initial and current values of orientation is not persuasive. Because the 
orientation is determined in real time, the current real time value is the current value and 
all past values determined in the real time determination of orientation are initial values. 

Applicant's arguments that Stephen does not disclose comparing the initial value 
to the current value are not persuasive. Stephen teaches that the orientation is 
determined for each signal, and that the transposition of the data is then calculated from 
the orientations from each signal. Therefore, the orientation determined from set of 
signals is compared to the orientation from the next set of signals in determining the 
transposition. 

Applicant's arguments that Bittleston and Sato do not teach that a change in 
orientation would show that the cable has moved are not persuasive. Stephen teaches 
detecting orientation in real time, and Bittleston and Sato both teach that movements of 
a device are shown by changes in orientation of the device. Therefore, it would be 
obvious to one of ordinary skill in the art that if the orientation changes, then the object 
whose orientation is being measured has moved. If the object has not moved at all, but 
has rather remained in exactly the same location in the exact same position, then the 
orientation would not change. 
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Applicant's arguments that modifying Stephen with the teachings of Orban would 
change the principle operation of the prior art are not persuasive. Although Orban 
requires the devices to be planted into the ground for the method disclosed therein, the 
accelerometers themselves do not perform their function only when planted into the 
ground. As Orban was only used for the teaching of DC signals from accelerometers, 
modifying Stephen to include DC signals from accelerometers does not change the 
operation of the system. 

Applicant's arguments are therefore not persuasive. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5-6, 18, 30, and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stephen in view of Orban (6353577) and Bittleston 
(US200201 26575). 

With regard to claim 5, Stephen discloses determining at least one initial value of 
at least one orientation sensor coupled to at least one ocean bottom cable (Column 2, 
Lines 1-58; Column 3, line 60 to Column 4, Line 63). Stephen discloses determining at 
least one current value of the at least one orientation sensor (Column 2, Lines 1-58; 
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Column 3, line 60 to Column 4, Line 63). Stephen discloses calculating the orientation 
with the accelerometers in real-time, and therefore there are continuous initial and 
current values of orientation being generated by the accelerometers. Stephen discloses 
comparing the initial value of the orientation sensor to the current value of the 
orientation sensor (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63; 
Column 5, lines 20-45). Stephen does not specifically state that a step of determining 
whether or not the at least one ocean bottom cable has moved based on the 
comparison is made, but since the orientation signals generated by the accelerometers 
are processed in real time, a change in the orientation would be shown in real time. 
Bittleston teaches that changes in orientation (angles and inclination) are caused by 
movements ([0023-0028]). Bittleston further teaches that progressively changing 
(comparison of one to the other) values of angle (orientation) are caused by movement 
([0028]). From the teaching of Bittleston that movement of a device is indicated by a 
change in its measured orientation, it would be obvious that changes in the orientation 
measured by Stephen would be an indication that the cable to which they are attached 
has moved (at least showing movement in the angular position, or roll, as described by 
Bittleston). Stephen does not disclose that the values of the orientation sensors are 
values of a DC signal of the sensors. Stephen discloses that accelerometers are used 
to determine the orientation signals, but does not disclose what type of signal is 
generated by the accelerometers that allows for the orientation to be determined. 
Orban teaches accelerometers used to determine orientation of seismic sensing units 
based upon the sensed acceleration due to gravity (as taught by Stephen) (Column 3). 
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Orban teaches that the accelerations due to gravity (low frequency signals) sensed by 
the accelerometers are in the form of DC signals (Column 3). It would be obvious to 
use accelerometers in Stephen that use DC signals to determine accelerations due to 
gravity as taught by Orban in order to be able to separate out low frequency signals as 
DC signals for use in determination of the local gravity effect on the sensor for finding 
orientation. 

With regard to claim 6, Stephen discloses that the ocean bottom cable comprises 
a plurality of orientation sensors coupled thereto (Figs. 1, 2a, b), and that the comparing 
comprises comparing a plurality of initial orientation values to a plurality of current 
values of the orientation sensor (Column 2; Column 3, line 60 to Column 4, Line 63). 
Bittleston further teaches that progressively changing (comparison of one to the other) 
values of angle (orientation) are caused by movement ([0028]). 

With regard to claim 18, Stephen discloses at least one ocean bottom cable (Fig. 
1 ) (Column 3, Line 60 to Column 4, Line 1 5). Stephen discloses at least one seismic 
sensor 14,15,16 coupled to the at least one ocean bottom cable (Figs. 2a-c) (Column 4, 
Line 15 to Column 5, Line 8). Stephen discloses at least one orientation sensor 5,6,7 
coupled to the at least one ocean bottom cable (Figs. 2a-c) (Column 4, Lines 8-63). 
Stephen discloses a signal processing unit (Column 4, Lines 53-63) capable of 
determining at least one initial value of at least one orientation sensor coupled to at 
least one ocean bottom cable (Column 2, Lines 1-58; Column 3, line 60 to Column 4, 
Line 63) and capable of determining at least one current value of the at least one 
orientation sensor (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63). 
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Stephen discloses calculating the orientation with the accelerometers in real-time, and 
therefore there are continuous initial and current values of orientation being generated 
by the accelerometers. Stephen discloses comparing the initial value of the orientation 
sensor to the current value of the orientation sensor (Column 2, Lines 1 -58; Column 3, 
line 60 to Column 4, Line 63; Column 5, lines 20-45). Stephen does not specifically 
state that a step of determining whether or not the at least one ocean bottom cable has 
moved based on the comparison is made, but since the orientation signals generated by 
the accelerometers are processed in real time, a change in the orientation would be 
shown in real time. Bittleston teaches that changes in orientation (angles and 
inclination) are caused by movements ([0023-0028]). Bittleston further teaches that 
progressively changing (comparison of one to the other) values of angle (orientation) 
are caused by movement ([0028]). From the teaching of Bittleston that movement of a 
device is indicated by a change in its measured orientation, it would be obvious that 
changes in the orientation measured by Stephen would be an indication that the cable 
to which they are attached has moved (at least showing movement in the angular 
position, or roll, as described by Bittleston). Stephen does not disclose that the values 
of the orientation sensors are values of a DC signal of the sensors. Stephen discloses 
that accelerometers are used to determine the orientation signals, but does not disclose 
what type of signal is generated by the accelerometers that allows for the orientation to 
be determined. Orban teaches accelerometers used to determine orientation of seismic 
sensing units based upon the sensed acceleration due to gravity (as taught by Stephen) 
(Column 3). Orban teaches that the accelerations due to gravity (low frequency signals) 
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sensed by the accelerometers are in the form of DC signals (Column 3). It would be 
obvious to use accelerometers in Stephen that use DC signals to determine 
accelerations due to gravity as taught by Orban in order to be able to separate out low 
frequency signals as DC signals for use in determination of the local gravity effect on 
the sensor for finding orientation. 

With regard to claim 30, Stephen discloses an article comprising one or more 
machine-readable storage media containing instructions that enable a processor to 
perform a method (described below) (Column 2, Lines 25-65; Column 4, Line 53 to 
Column 5, Line 5). Stephen discloses determining at least one initial value of at least 
one orientation sensor coupled to at least one ocean bottom cable (Column 2, Lines 1- 
58; Column 3, line 60 to Column 4, Line 63). Stephen discloses determining at least 
one current value of the at least one orientation sensor (Column 2, Lines 1-58; Column 
3, line 60 to Column 4, Line 63). Stephen discloses calculating the orientation with the 
accelerometers in real-time, and therefore there are continuous initial and current 
values of orientation being generated by the accelerometers. Stephen discloses 
comparing the initial value of the orientation sensor to the current value of the 
orientation sensor (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63; 
Column 5, lines 20-45). Stephen does not specifically state that a step of determining 
whether or not the at least one ocean bottom cable has moved based on the 
comparison is made, but since the orientation signals generated by the accelerometers 
are processed in real time, a change in the orientation would be shown in real time. 
Bittleston teaches that changes in orientation (angles and inclination) are caused by 
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movements ([0023-0028]). Bittleston further teaches that progressively changing 
(comparison of one to the other) values of angle (orientation) are caused by movement 
([0028]). From the teaching of Bittleston that movement of a device is indicated by a 
change in its measured orientation, it would be obvious that changes in the orientation 
measured by Stephen would be an indication that the cable to which they are attached 
has moved (at least showing movement in the angular position, or roll, as described by 
Bittleston). Stephen does not disclose that the values of the orientation sensors are 
values of a DC signal of the sensors. Stephen discloses that accelerometers are used 
to determine the orientation signals, but does not disclose what type of signal is 
generated by the accelerometers that allows for the orientation to be determined. 
Orban teaches accelerometers used to determine orientation of seismic sensing units 
based upon the sensed acceleration due to gravity (as taught by Stephen) (Column 3). 
Orban teaches that the accelerations due to gravity (low frequency signals) sensed by 
the accelerometers are in the form of DC signals (Column 3). It would be obvious to 
use accelerometers in Stephen that use DC signals to determine accelerations due to 
gravity as taught by Orban in order to be able to separate out low frequency signals as 
DC signals for use in determination of the local gravity effect on the sensor for finding 
orientation. 

With regard to claim 35, Stephen discloses means for determining at least one 
initial value of at least one orientation sensor coupled to at least one ocean bottom 
cable (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63). Stephen 
discloses means for determining at least one current value of the at least one 
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orientation sensor (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63). 
Stephen discloses calculating the orientation with the accelerometers in real-time, and 
therefore there are continuous initial and current values of orientation being generated 
by the accelerometers. Stephen discloses means for comparing the initial value of the 
orientation sensor to the current value of the orientation sensor (Column 2, Lines 1 -58; 
Column 3, line 60 to Column 4, Line 63; Column 5, lines 20-45). Stephen does not 
specifically state there are means for determining whether or not the at least one ocean 
bottom cable has moved based on the comparison is made, but since the orientation 
signals generated by the accelerometers are processed in real time, a change in the 
orientation would be shown in real time. Bittleston teaches that changes in orientation 
(angles and inclination) are caused by movements ([0023-0028]). Bittleston further 
teaches that progressively changing (comparison of one to the other) values of angle 
(orientation) are caused by movement ([0028]). From the teaching of Bittleston that 
movement of a device is indicated by a change in its measured orientation, it would be 
obvious that changes in the orientation measured by Stephen would be an indication 
that the cable to which they are attached has moved (at least showing movement in the 
angular position, or roll, as described by Bittleston). Stephen does not disclose that the 
values of the orientation sensors are values of a DC signal of the sensors. Stephen 
discloses that accelerometers are used to determine the orientation signals, but does 
not disclose what type of signal is generated by the accelerometers that allows for the 
orientation to be determined. Orban teaches accelerometers used to determine 
orientation of seismic sensing units based upon the sensed acceleration due to gravity 
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(as taught by Stephen) (Column 3). Orban teaches that the accelerations due to gravity 
(low frequency signals) sensed by the accelerometers are in the form of DC signals 
(Column 3). It would be obvious to use accelerometers in Stephen that use DC signals 
to determine accelerations due to gravity as taught by Orban in order to be able to 
separate out low frequency signals as DC signals for use in determination of the local 
gravity effect on the sensor for finding orientation. 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stephen 
in view of Analog Devices (ADXL202E) and Bittleston (US200201 26575). 

With regard to claim 25, Stephen discloses a system for carrying out a seismic 
survey (abstract; Column 1 , Line 65 to Column 2, Line 56). Stephen discloses at least 
one ocean bottom cable (Fig. 1) (Column 3, Line 60 to Column 4, Line 15). Stephen 
discloses at least one seismic sensor 14,15,16 coupled to the at least one ocean bottom 
cable (Figs. 2a-c) (Column 4, Line 15 to Column 5, Line 8). Stephen discloses at least 
one orientation sensor 5,6,7 coupled to the at least one ocean bottom cable (Figs. 2a-c) 
(Column 4, Lines 8-63). Stephen discloses a signal processing unit (Column 4, Lines 
53-63) capable of determining at least one initial value of at least one orientation sensor 
coupled to at least one ocean bottom cable (Column 2, Lines 1-58; Column 3, line 60 to 
Column 4, Line 63) and capable of determining at least one current value of the at least 
one orientation sensor (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63). 
Stephen discloses calculating the orientation with the accelerometers in real-time, and 
therefore there are continuous initial and current values of orientation being generated 
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by the accelerometers. Stephen discloses comparing the initial value of the orientation 
sensor to the current value of the orientation sensor (Column 2, Lines 1-58; Column 3, 
line 60 to Column 4, Line 63; Column 5, lines 20-45). Stephen does not specifically 
state that a step of determining whether or not the at least one ocean bottom cable has 
moved based on the comparison is made, but since the orientation signals generated by 
the accelerometers are processed in real time, a change in the orientation would be 
shown in real time. Bittleston teaches that changes in orientation (angles and 
inclination) are caused by movements ([0023-0028]). Bittleston further teaches that 
progressively changing (comparison of one to the other) values of angle (orientation) 
are caused by movement ([0028]). From the teaching of Bittleston that movement of a 
device is indicated by a change in its measured orientation, it would be obvious that 
changes in the orientation measured by Stephen would be an indication that the cable 
to which they are attached has moved (at least showing movement in the angular 
position, or roll, as described by Bittleston). Stephen discloses that accelerometers are 
used as the orientation sensors, but does not disclose the specific type of 
accelerometer used. Stephen does state that the accelerometers can be piezoelectric, 
piezoresistive, or capacitive accelerometers (Column 5). Analog Devices (ADXL202E, 
2000) teaches a capacitative, dual axis accelerometer formed on an integrated circuit 
chip that can be used to sense accelerations due to gravity (Pages 1 , 8-12). It would 
have been obvious to modify Stephen to include the dual axis accelerometer formed on 
an integrated circuit chip as taught by Analog Devices as the accelerometers used to 
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sense accelerations due to gravity in order to be able to measure full 360 degrees of 
orientation through gravity. 

Claims 5-6, 18, 30, and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stephen in view of Orban (6353577) and Sato (6229102). 

With regard to claim 5, Stephen discloses determining at least one initial value of 
at least one orientation sensor coupled to at least one ocean bottom cable (Column 2, 
Lines 1-58; Column 3, line 60 to Column 4, Line 63). Stephen discloses determining at 
least one current value of the at least one orientation sensor (Column 2, Lines 1-58; 
Column 3, line 60 to Column 4, Line 63). Stephen discloses calculating the orientation 
with the accelerometers in real-time, and therefore there are continuous initial and 
current values of orientation being generated by the accelerometers. Stephen discloses 
comparing the initial value of the orientation sensor to the current value of the 
orientation sensor (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63; 
Column 5, lines 20-45). Stephen does not specifically state that a step of determining 
whether or not the at least one ocean bottom cable has moved based on the 
comparison is made, but since the orientation signals generated by the accelerometers 
are processed in real time, a change in the orientation would be shown in real time. 
Sato teaches that movements of a device are shown by changes in its orientation as 
measured by accelerometers (Figs. 1-7, 28) (abstract; Column 5, Line 30 to Column 6, 
Line 22; Column 8, Line 66 to Column 12, Line 14). As taught by Sato, movement of an 
object (act of handwriting) causes changes in the inclination of the object as measured 
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by accelerometers. Therefore, it would be obvious that changes in inclination measured 
by the accelerometers in Stephen would be indicative movement as taught in Sato. 
Stephen does not disclose that the values of the orientation sensors are values of a DC 
signal of the sensors. Stephen discloses that accelerometers are used to determine the 
orientation signals, but does not disclose what type of signal is generated by the 
accelerometers that allows for the orientation to be determined. Orban teaches 
accelerometers used to determine orientation of seismic sensing units based upon the 
sensed acceleration due to gravity (as taught by Stephen) (Column 3). Orban teaches 
that the accelerations due to gravity (low frequency signals) sensed by the 
accelerometers are in the form of DC signals (Column 3). It would be obvious to use 
accelerometers in Stephen that use DC signals to determine accelerations due to 
gravity as taught by Orban in order to be able to separate out low frequency signals as 
DC signals for use in determination of the local gravity effect on the sensor for finding 
orientation. 

With regard to claim 6, Stephen discloses that the ocean bottom cable comprises 
a plurality of orientation sensors coupled thereto (Figs. 1, 2a, b), and that the comparing 
comprises comparing a plurality of initial orientation values to a plurality of current 
values of the orientation sensor (Column 2; Column 3, line 60 to Column 4, Line 63). 
Sato also teaches comparing past and current values of an orientation sensor (Figs. 1- 
7; 34-35) (abstract; Columns 5-6; Column 8, Line 66 to Column 12, Line 14). 

With regard to claim 18, Stephen discloses at least one ocean bottom cable (Fig. 
1) (Column 3, Line 60 to Column 4, Line 15). Stephen discloses at least one seismic 
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sensor 14,15,16 coupled to the at least one ocean bottom cable (Figs. 2a-c) (Column 4, 
Line 15 to Column 5, Line 8). Stephen discloses at least one orientation sensor 5,6,7 
coupled to the at least one ocean bottom cable (Figs. 2a-c) (Column 4, Lines 8-63). 
Stephen discloses a signal processing unit (Column 4, Lines 53-63) capable of 
determining at least one initial value of at least one orientation sensor coupled to at 
least one ocean bottom cable (Column 2, Lines 1-58; Column 3, line 60 to Column 4, 
Line 63) and capable of determining at least one current value of the at least one 
orientation sensor (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63). 
Stephen discloses calculating the orientation with the accelerometers in real-time, and 
therefore there are continuous initial and current values of orientation being generated 
by the accelerometers. Stephen discloses comparing the initial value of the orientation 
sensor to the current value of the orientation sensor (Column 2, Lines 1 -58; Column 3, 
line 60 to Column 4, Line 63; Column 5, lines 20-45). Stephen does not specifically 
state that a step of determining whether or not the at least one ocean bottom cable has 
moved based on the comparison is made, but since the orientation signals generated by 
the accelerometers are processed in real time, a change in the orientation would be 
shown in real time. Sato teaches that movements of a device are shown by changes in 
its orientation as measured by accelerometers (Figs. 1-7, 28) (abstract; Column 5, Line 
30 to Column 6, Line 22; Column 8, Line 66 to Column 12, Line 14). As taught by Sato, 
movement of an object (act of handwriting) causes changes in the inclination of the 
object as measured by accelerometers. Therefore, it would be obvious that changes in 
inclination measured by the accelerometers in Stephen would be indicative movement 
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as taught in Sato. Stephen does not disclose that the values of the orientation sensors 
are values of a DC signal of the sensors. Stephen discloses that accelerometers are 
used to determine the orientation signals, but does not disclose what type of signal is 
generated by the accelerometers that allows for the orientation to be determined. 
Orban teaches accelerometers used to determine orientation of seismic sensing units 
based upon the sensed acceleration due to gravity (as taught by Stephen) (Column 3). 
Orban teaches that the accelerations due to gravity (low frequency signals) sensed by 
the accelerometers are in the form of DC signals (Column 3). It would be obvious to 
use accelerometers in Stephen that use DC signals to determine accelerations due to 
gravity as taught by Orban in order to be able to separate out low frequency signals as 
DC signals for use in due to gravity sensed by accelerometers are in the form of DC 
signals. 

With regard to claim 30, Stephen discloses an article comprising one or more 
machine-readable storage media containing instructions that enable a processor to 
perform a method (described below) (Column 2, Lines 25-65; Column 4, Line 53 to 
Column 5, Line 5). Stephen discloses determining at least one initial value of at least 
one orientation sensor coupled to at least one ocean bottom cable (Column 2, Lines 1- 
58; Column 3, line 60 to Column 4, Line 63). Stephen discloses determining at least 
one current value of the at least one orientation sensor (Column 2, Lines 1-58; Column 
3, line 60 to Column 4, Line 63). Stephen discloses calculating the orientation with the 
accelerometers in real-time, and therefore there are continuous initial and current 
values of orientation being generated by the accelerometers. Stephen discloses 
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comparing the initial value of the orientation sensor to the current value of the 
orientation sensor (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63; 
Column 5, lines 20-45). Stephen does not specifically state that a step of determining 
whether or not the at least one ocean bottom cable has moved based on the 
comparison is made, but since the orientation signals generated by the accelerometers 
are processed in real time, a change in the orientation would be shown in real time. 
Sato teaches that movements of a device are shown by changes in its orientation as 
measured by accelerometers (Figs. 1-7, 28) (abstract; Column 5, Line 30 to Column 6, 
Line 22; Column 8, Line 66 to Column 12, Line 14). As taught by Sato, movement of an 
object (act of handwriting) causes changes in the inclination of the object as measured 
by accelerometers. Therefore, it would be obvious that changes in inclination measured 
by the accelerometers in Stephen would be indicative movement as taught in Sato. 
Stephen does not disclose that the values of the orientation sensors are values of a DC 
signal of the sensors. Stephen discloses that accelerometers are used to determine the 
orientation signals, but does not disclose what type of signal is generated by the 
accelerometers that allows for the orientation to be determined. Orban teaches 
accelerometers used to determine orientation of seismic sensing units based upon the 
sensed acceleration due to gravity (as taught by Stephen) (Column 3). Orban teaches 
that the accelerations due to gravity (low frequency signals) sensed by the 
accelerometers are in the form of DC signals (Column 3). It would be obvious to use 
accelerometers in Stephen that use DC signals to determine accelerations due to 
gravity as taught by Orban in order to be able to separate out low frequency signals as 
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DC signals for use in due to gravity sensed by accelerometers are in the form of DC 
signals. 

With regard to claim 35, Stephen discloses means for determining at least one 
initial value of at least one orientation sensor coupled to at least one ocean bottom 
cable (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63). Stephen 
discloses means for determining at least one current value of the at least one 
orientation sensor (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63). 
Stephen discloses calculating the orientation with the accelerometers in real-time, and 
therefore there are continuous initial and current values of orientation being generated 
by the accelerometers. Stephen discloses means for comparing the initial value of the 
orientation sensor to the current value of the orientation sensor (Column 2, Lines 1 -58; 
Column 3, line 60 to Column 4, Line 63; Column 5, lines 20-45). Stephen does not 
specifically state that there are means for determining whether or not the at least one 
ocean bottom cable has moved based on the comparison is made, but since the 
orientation signals generated by the accelerometers are processed in real time, a 
change in the orientation would be shown in real time. Sato teaches that movements of 
a device are shown by changes in its orientation as measured by accelerometers (Figs. 
1-7, 28) (abstract; Column 5, Line 30 to Column 6, Line 22; Column 8, Line 66 to 
Column 1 2, Line 1 4). As taught by Sato, movement of an object (act of handwriting) 
causes changes in the inclination of the object as measured by accelerometers. 
Therefore, it would be obvious that changes in inclination measured by the 
accelerometers in Stephen would be indicative movement as taught in Sato. Stephen 
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does not disclose that the values of the orientation sensors are values of a DC signal of 
the sensors. Stephen discloses that accelerometers are used to determine the 
orientation signals, but does not disclose what type of signal is generated by the 
accelerometers that allows for the orientation to be determined. Orban teaches 
accelerometers used to determine orientation of seismic sensing units based upon the 
sensed acceleration due to gravity (as taught by Stephen) (Column 3). Orban teaches 
that the accelerations due to gravity (low frequency signals) sensed by the 
accelerometers are in the form of DC signals (Column 3). It would be obvious to use 
accelerometers in Stephen that use DC signals to determine accelerations due to 
gravity as taught by Orban in order to be able to separate out low frequency signals as 
DC signals for use in due to gravity sensed by accelerometers are in the form of DC 
signals. 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stephen 
in view of Analog Devices (ADXL202E) and Sato (6229102). 

With regard to claim 25, Stephen discloses a system for carrying out a seismic 
survey (abstract; Column 1, Line 65 to Column 2, Line 56). Stephen discloses at least 
one ocean bottom cable (Fig. 1) (Column 3, Line 60 to Column 4, Line 15). Stephen 
discloses at least one seismic sensor 14,15,16 coupled to the at least one ocean bottom 
cable (Figs. 2a-c) (Column 4, Line 15 to Column 5, Line 8). Stephen discloses at least 
one orientation sensor 5,6,7 coupled to the at least one ocean bottom cable (Figs. 2a-c) 
(Column 4, Lines 8-63). Stephen discloses a signal processing unit (Column 4, Lines 
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53-63) capable of determining at least one initial value of at least one orientation sensor 
coupled to at least one ocean bottom cable (Column 2, Lines 1-58; Column 3, line 60 to 
Column 4, Line 63) and capable of determining at least one current value of the at least 
one orientation sensor (Column 2, Lines 1-58; Column 3, line 60 to Column 4, Line 63). 
Stephen discloses calculating the orientation with the accelerometers in real-time, and 
therefore there are continuous initial and current values of orientation being generated 
by the accelerometers. Stephen discloses comparing the initial value of the orientation 
sensor to the current value of the orientation sensor (Column 2, Lines 1 -58; Column 3, 
line 60 to Column 4, Line 63; Column 5, lines 20-45). Stephen does not specifically 
state that a step of determining whether or not the at least one ocean bottom cable has 
moved based on the comparison is made, but since the orientation signals generated by 
the accelerometers are processed in real time, a change in the orientation would be 
shown in real time. Sato teaches that movements of a device are shown by changes in 
its orientation as measured by accelerometers (Figs. 1-7, 28) (abstract; Column 5, Line 
30 to Column 6, Line 22; Column 8, Line 66 to Column 12, Line 14). As taught by Sato, 
movement of an object (act of handwriting) causes changes in the inclination of the 
object as measured by accelerometers. Therefore, it would be obvious that changes in 
inclination measured by the accelerometers in Stephen would be indicative movement 
as taught in Sato. Stephen discloses that accelerometers are used as the orientation 
sensors, but does not disclose the specific type of accelerometer used. Stephen does 
state that the accelerometers can be piezoelectric, piezoresistive, or capacitive 
accelerometers (Column 5). Analog Devices (ADXL202E, 2000) teaches a capacitative, 
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dual axis accelerometer formed on an integrated circuit chip that can be used to sense 
accelerations due to gravity (Pages 1 , 8-12). It would have been obvious to modify 
Stephen to include the dual axis accelerometer formed on an integrated circuit chip as 
taught by Analog Devices as the accelerometers used to sense accelerations due to 
gravity in order to be able to measure full 360 degrees of orientation through gravity. 



Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SCOTT A. HUGHES whose telephone number is 
(571)272-6983. The examiner can normally be reached on M-F 9:00am to 5:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Keith can be reached on (571 ) 272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IS. A. HV 

Examiner, Art Unit 3663 
/Jack W. Keith/ 

Supervisory Patent Examiner, Art Unit 3663 



